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ABSTRACT

Objective: To systematically evaluate the incidence of adverse
reactions to coronavirus disease 2019 (COVID-19) vaccination.
Methods: We systematically searched PubMed, Embase, The
Cochrane Library, Web of Science, CNKI, WanFang Data, and
VIP Database from the inception of each database to August 31,
2021. Randomized controlled clinical trials (RCTs) on the safety of
different types of COVID-19 vaccines were retrieved and analyzed.
A random or fixed-effects model was used with an odds ratio as
the effect size. The quality of each reference was evaluated. The
incidence of the adverse reactions of the placebo group and the
vaccination group was compared. Heterogeneity and publication
bias were taken care of by meta-regression and sub-group analyses.
Results: A total of 13 articles were included, with 81287 subjects.
Compared with the placebo group, the vaccination group showed a
higher combined risk ratio (RR) of total adverse reactions (RR=1.67,
95% CI: 1.46-1.91, P<0.01), local adverse reactions (RR=2.86, 95%
CI: 2.11-3.87, P<0.01), systemic adverse reactions (RR=1.25, 95%
CI: 0.92-1.72, P=0.16), pain (RR=2.55, 95% CI: 1.75-3.70, P<0.01),
swelling (RR=4.16, 95% CI: 1.71-10.17, P=0.002, fever (RR=2.34,
95% CI: 1.84-2.97, P<0.01), fatigue (RR=1.36, 95% CI: 1.32-1.41,
P<0.01) and headache (RR=1.22, 95% CI: 1.18-1.26, P<0.01). The
subgroup analysis showed the incidence of adverse reactions of the
vaccination group after injection of the three COVID-19 vaccines
(inactivated viral vaccines, mRNA vaccines and adenovirus
vector vaccines) was higher than that of the placebo group, and the
difference between the placebo group and the vaccination group

in the mRNA vaccine subgroup and the adenovirus vector vaccine

subgroup was statistically significant (P<0.01). The incidence of
adverse reactions after injection of COVID-19 vaccine in subgroups
of different ages was significantly higher than that in the placebo
group (P<0.01).

Conclusions: COVID-19 vaccines have a good safety, among

Significance

A number of COVID-19 vaccines around the world have received
emergency vaccination authorization or conditional approval
for marketing in some countries and regions. However, due to
the short development cycle of the COVID-19 vaccine, adverse
reactions after large-scale vaccination have occurred from time
to time, and people are extremely concerned about the safety of
the vaccine after it is marketed. This study evaluated the safety
of vaccine candidates against COVID-19 by means of evidence-
based medicine, and provides a reference for the clinical
application of COVID-19 vaccines.
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which adenovirus vector vaccine has the highest incidence of
adverse reactions. Both adolescents and adults vaccinated with novel
coronavirus vaccine have a certain proportion of adverse reactions,
but the symptoms are mild and can be relieved by themselves. Our
meta-analysis can help boost global awareness of vaccine safety,
promote mass vaccination, help build regional and global immune
barriers and effectively curb the recurrency of COVID-19.

KEYWORDS: COVID-19; Adverse reactions; Safety; Randomized
controlled trials

1. Introduction

Coronavirus disease 2019 (COVID-19) is caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), whose main
routes of transmission are droplets and close contact. COVID-19,
featured by a high risk of contagion, rapid and wide-spreading, has
swept over the whole world since its outbreak[1]. As of August 2021,
the statistics released by the World Health Organization (WHO)
reported a cumulative 217 million confirmed cases and more than
4.5 million deaths across the world[2]. Although the current epidemic
situation in China has been effectively controlled, the epidemic
situation is far from end outside China, and the numbers of infections
and deaths have been increasing in some areas. On top of this, some
COVID-19 patients are exposed to the risk of reinfection(3].

The ongoing pandemic of COVID-19 has produced multiple
variants. Compared with the original virus, the transmission of the
mutant strain is much faster, the incubation period is shorter[4].
Therefore, the prevention and control measures must be given top
priority to contain the pandemic. However, the treatment of COVID-
19 is still mainly based on symptomatic treatment, and there is still
a lack of effective antiviral drugs[5]. To accelerate the termination of
the global pandemic, extensive vaccination is one of the measures at
play. Thus, more investments must be pooled into the research and
development (R&D) of the vaccines[6].

There is no doubt that vaccination is an effective measure for virus
prevention and control. Vaccines currently under R&D or already in
the pipeline include inactivated vaccines, attenuated vaccines, nucleic
acid vaccines, subunit vaccines, and virus-like particle vaccines.
As of April 2, 2021, WHO announced a total of 184 vaccines
under preclinical study worldwide, and 85 vaccines under clinical
study(7]. From the beginning of the COVID-19 outbreak, the R&D
of vaccines has never been stopped. Rapid vaccine development and
rapid application have been carried out. Thus, increasing numbers
of studies focused on the safety and immunogenicity results of
clinical trials of various vaccines have been published(8-12]. The
safety of vaccines developed in an emergency (short research and
development period) must be monitored for the long haul, especially
the adverse reactions. As more vaccines are going into service, the
adverse reactions must be closely watched. Adverse reaction of
COVID-19 vaccines has already been reported, for example, local
adverse reactions such as pain, erythema, itching at the injection site,
and systematic adverse reactions including fatigue or weakness, and

fewer cases of severe fever or allergies. Therefore, 30 min of on-
site observation is requested after vaccination[8]. This paper aims to
evaluate the safety of some widely used COVID-19 vaccines through
evidence-based medicine and provide a reference for the clinical
application of the vaccines.

2. Patients and methods
2.1. Search strategy

We systemically searched PubMed, Embase, The Cochrane
Library, Web of Science, CNKI, WanFang Data, and VIP Database.
The references of the included papers were also searched and
reviewed. Randomized controlled clinical trials (RCTs) on the
safety of different types of COVID-19 vaccines in the population
were searched from the inception of each database to August 31,
2021. The following keywords were used, both separately and
in combination, “COVID-19”, “SARS-CoV-2", “2019-nCoV”,
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“vaccine”, “vaccines”, “safety” or “adverse reactions”.

2.2. Inclusion and exclusion criteria

Inclusion criteria: (1) RCTs; (2) Healthy individuals with no prior
history of COVID-19 infection; (3) The vaccination group received
COVID-19 vaccine and the placebo group received placebo; (4)
Outcome indicators: @ Incidence of local adverse reactions related
to the vaccine injection site, including swelling and pain;
@ Incidence of systemic adverse reactions after a vaccine injection,
including fatigue, fever, headache, etc.

Exclusion criteria: (1) Studies with the same research subjects; (2)
Repeated publications or publications not in Chinese or English; (3)
Incomplete or missing data information, unable to obtain complete
data and full-text literature; (4) Animal experiments, literature
reviews, case reports, and studies inconsistent with this study’s aims.

2.3. Data extraction

Literature screening and quality evaluation were performed
independently by two investigators. All the retrieved data were input
into EndNote X9.0 software. Duplicate articles were first deleted,
and then articles that were inconsistent with this study’s aims were
further eliminated by reading the titles and abstracts of the articles.
After cross-checking, the literature screening was completed.
When there was disagreement about a study, the third investigator
will join the evaluation. The extracted data were as follows: First
author, publication date, study area, study phase, type of vaccine,
vaccine manufacturer, vaccine registration information, baseline
characteristics (sample size, sex, and age), and the number of
adverse events.

2.4. Quality evaluation

The quality assessment and cross-check of the included literature
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were independently conducted by two researchers using a unified
form. Disagreements can be resolved through discussion or
consultation with a third person. The methodological quality of
each study was analyzed as follows: (1) Whether random allocation
method was used correctly; (2) Whether the blind method is used
and whether the blind method is correctly implemented; (3) Whether
to report the situation of lost follow-up; (4) Distribution of hidden
situations; (5) Whether to use intentionality analysis for quality

evaluation.

2.5. Statistical methods

Meta-analysis was performed using Revman 5.2 software,
and relative risk (RR) and 95% confidence interval (CI) were
used as effect analysis statistics for dichotomous variables.
The heterogeneity test was performed on the included
studies. When P=0.1 and I°<50%, there was no significant
heterogeneity between the results of the studies, so the fixed-e

ffects model was used for analysis; when P<0.1 and >50%, the

meta-analysis was performed using the random-effects model. If
there is obvious heterogeneity, subgroup analysis or sensitivity

analysis was applied.

3. Results

3.1. Literature search results

A total of 862 articles were screened at first, and 57 articles with
greater relevance were selected after removing duplication and
initial screening. By carefully reading the full text to determine
if there were any data related to an adverse vaccine reaction, 13
articles were finally included. The flowchart of the literature screen

is shown in Figure 1.

3.2. Basic characteristics of the included studies

A total of 13 studies included in the literature were randomized,

n=857

n=5

Records identified through database searching

Additional records identified through other sources

v

Duplicate references
(n=121)

Screened for eligibility
n=741

| reports, letters, and animal experiments were excluded

)4

»~
after reading the title and abstract of each reference

Notes on submissions, conference, notices, news

(n=684).

n=57

Studies chosen by initial screen

Non-relevant studies, incomplete and inconsistent

outcome were excluded after reading the full text of each

y

reference (n=44).

n=13

Studies included in systematic review

Figure 1. The study flowchart.



Xin-Xin Wu et al./ J Acute Dis 2022; 11(1): 1-11

81 Viv/16€ €91/2¥9 9LT9er0LON [edNINSJBULIBY ] USSSUB( SUISJBA I0J09A SIIIAOUSDY STAOD 9PV e][-]  wnidpg/eotoury [sTl120T “I7 % Jopes
81 143%%4 9Cl/T8¢E 68€1¥e0LON sorgojorg ourgue) QUIDIBA I0J09A SIITAOUSPY AODU-CPY II BUIYD [velozog 77 12 nyz,
BOLY yinog/[izeldq
1691 1€981/SL061  91881/09881 8CLBIEVOLON Iezljd/eureyd unso/4s9INorq QUIOdBA YN YW C9C91INA [ feunuaSry esuouwry  [€2l00g 7P 72 Jyorold
L1-C1 1181/S161 8€C1/T8YT 1S16¥970LON BUISPOIN QUIDdBA YN YW ELTT-VNYW I BOLIOWY [eelizoz 1P 2 1y
65-81 99¢EP1/686ST  0ITSI/OICSIT LTYOLYYOLON BUISPOIN QUIDdBA VN YW ELTT-VNYW [T BOLIOWLV [12]120T “77 12 uspeq
GG-81 /et 6/9¢ 8CL89EYOLON Iozljd/eulreyd unso/4s9 Nordq QUIddEA YN YW 19291.LNd /1 Auewron [021020T “77 12 ueSTA
LI-€ €6C/L6T V11/9¢y LYSTSSYOLON JeAoury SUIS0BA. pajeATISeu] JBABUOIOD /1 BUIYD l611120T “'7? 12 uel
65-81 $0€/95C ClL1/8vy +088€0000CALOMUD rejSuesjorg QUISOEBA pajeAljoeu] OVANODN /1 BUIYD [811120€T 17 12 ued
09 S1¢/90¢ VLILYE YLSEBEVOLON JeAour§ QUISOBA pRjeAnoeu] JEAEUOION) /1 eulyD [L11120T “17 12 npp
uureydourg
08-81 6£¢/10€ 091/08% 6S7C€0000TYLOMD  /s1onpoid [edtojorg jo amnsuf Sutlog QUISOBA pajeAljoeu] AI0D-ddIdd /1 BUIYD [911120T “17 12 BIX
SIOUAIDS [BIIPIIA JO AWOpLoy
65-81 901/98 8/l 8€STITFOLON asoury) “A5o[o1g [ESIPAAl JO AMsUL SUISOBA pajeAnSeu] QUIdSBA T-A0D-SAVS I BUIYD [s1l1zoT “17 12 nd
65-81 L1€/€8C 0C1/08% 809¢SEV0LON Jeaoury QUIdOBA pajeAloeu] OBABUOIOD /1 BUIYD [v110c0T “1P 72 Sueyz,
urreydours/syonpoig (S[[90 0I3A) QUIOJBA
6S-81 [44 V(4 96/891 6081€£0000C4.LOYD [ed150[01g JO MDSUJ UBYNAY QUIOoBA pajeAnoeu] 61-AIAOD paweanoeur [/ | BUIyD [e1]ocoT “77 12 BrX
u ‘dnoad

RCEYY u [01u0d/dnoad

‘Q3uea 93y  ‘OrewdyFreIAl JUIU)BAL], Xapul A1)SI39Y JanpoenueA d4) surddep QUIBU JUIIIB A aseyq Anuno) Iedf ‘stoyny

"SQIPM)S PAPN]IUT Y} JO SINSLIAJORIRYD JIseq [ L],



Incidence of adverse reactions to COVID-19 vaccination 5

blind, controlled trials, including 7 inactivated viral vaccines, 4
mRNA vaccines, and 2 adenovirus vector vaccines. A total of
81287 participants were randomly assigned to either COVID-19
vaccine or placebo for quantitative analysis. Among them, 42392
were COVID-19 vaccinators, with 22699 adverse reaction events.
The sample size varies greatly among different studies, with 36
cases at the lowest level and 15181 cases at the highest level.
Among the included studies, 2 RCTs were conducted of minors and
the remaining 11 of adults. The baseline characteristics, vaccine
characteristics, and developer information of study participants are

shown in Table 1.

3.3. Quality of the included literature

The quality of the 13 included studies was evaluated using the
bias risk assessment tool of the Cochrane Systematic Review
Manual. The results are shown in Figure 2. The quality of the
studies included allocation concealment, blindness, incomplete

outcome data, good selection reporting, and low risk of deviation.

3.4. Total incidence of adverse reactions

A total of 13 RCTs were included. Meta-analysis of the random
effects model showed that the incidence of total adverse reactions
was significantly higher in the vaccination group than in the
placebo group (RR=1.67, 95% CI: 1.46-1.91, P<0.01) (Figure 3).

3.5. Incidence of local adverse reactions

A total of 11 RCTs were included. Meta-analysis of the random
effects model showed that the incidence of local adverse reactions
was significantly higher in the vaccination group than in the
placebo group (RR=2.86, 95% CI: 2.11-3.87, P<0.01) (Figure
4A). Local adverse reactions in the vaccination group were higher
than those in the placebo group (77.3% v.s. 20.4%, x’=208.79,
P<0.01). The most common local adverse reactions were injection-
site adverse reactions, and most of the injection site adverse
reactions were mild and moderate, mainly pain and swelling at the
injection site, with the incidence of 77.5% and 7.0%, respectively.
Symptoms usually last for a short time and resolve spontaneously
within 3 to 5 d.

3.5.1. Incidence of pain
A total of 9 RCTs were included. The randomized effects model

meta-analysis showed that the incidence of pain in the vaccination
group was significantly higher than that in the placebo group
(RR=2.55,95% CI: 1.75-3.70, P<0.01) (Figure 4B).

3.5.2. Incidence of swelling

A total of 9 RCTs were included. The random-effects model
meta-analysis showed that the incidence of swelling was
significantly higher in the vaccination group than in the placebo
group (RR=4.16, 95% CI: 1.71-10.17, P=0.002) (Figure 4C).

Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attention bias) _:I

Selective reporting (reporting bias) [ DD ]

Otherbias — ]
0% 25% 50% 5%  100%
[ Low risk of bias [] Unclear risk of bias [l High risk of bias

Figure 2. Risk of bias of the included studies.
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Figure 3. Forest plot of the incidence of total adverse reactions.
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Figure 4. Forest plot of the incidence of local adverse reactions, pain and swelling. A: The incidence of local adverse reactions; B: Incidence of pain; C:

The incidence of swelling.

3.6. Incidence of systemic adverse reactions

A total of 10 RCTs were included. Meta-analysis of the random-
effects model showed no significant difference in the incidence of
systemic adverse reactions between the vaccination group and the
placebo group (RR=1.25, 95% CI: 0.92-1.72, P=0.16) (Figure 5A). The
most common systemic adverse reactions were fatigue, headache,
and fever, with incidence rates of 35.2%, 31.1%, and 1.71%,
respectively. These reactions were general adverse reactions and
mostly self-cured within a few days.

3.6.1. Incidence of fever
A total of 9 RCTs were included. Meta-analysis of the fixed-
effect model showed that the incidence of fever was significantly

higher in the vaccination group than in the placebo group, and the

difference was statistically significant (RR=2.34, 95% CI: 1.84-
2.97, P<0.01) ( Figure 5B).

3.6.2. Incidence of fatigue

A total of 9 RCTs were included. Meta-analysis of the fixed-effect
model showed that the incidence of fatigue was significantly higher
in the vaccination group than in the placebo group (RR=1.36, 95%
CI: 1.32-1.41, P<0.01) (Figure 5C).

3.6.3. Incidence of headache

A total of 9 RCTs were included. Results of the fixed-effect
model meta-analysis showed that the incidence of headache in the
vaccination group was significantly higher than that in the placebo
group (RR=1.22,95% CI: 1.18-1.26, P<0.01) (Figure 5D).
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Figure 4. Forest plot of the incidence of systemic adverse reactions, fever, fatigue and headache. A: The incidence of systemic adverse
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Table 2. Analysis results of different subgroups.

Number of studies included, Incidence of adverse reactions, %

Heterogeneity test result Result of meta—analysis

Subgroup analysis

n Treatment group ~ Control group P I, % RR (95% CI) P
Vaccine type
Inactivated vaccines 7 21.9 18.1 0.64 0 1.20 (0.99-1.45)  0.07
mRNA vaccines 4 54.7 28.2 <0.001 98 1.83 (1.52-2-21) <0.001
Adenovirus vector vaccines 2 73.1 32.5 0.21 37 2.26 (1.90-2.68) <0.001
Age range
<18 years 2 85.4 61.2 0.56 0 1.47 (1.41-1.53) <0.001
=18 years 11 34.6 15.3 <0.001 96 1.62(1.29-2.03) <0.001
included studies. As shown in Figure 6, most of the large samples
SE [log (RR)] . . .
00 were concentrated in the middle and top of the graph, while the
07 0
oi ¢ small samples were concentrated on the lower right side. The
EOO overall distribution showed incomplete symmetry, suggesting a
+ Op'! . .
02 0 J ' certain degree of publication bias, which may be related to the
o 4 . . . . .
N b methodological quality of the included literature studies.
041 ]
10
061 i 4. Discussion
0.8+ . A total of 13 studies were included in this retrospective meta-
analysis to evaluate the safety of COVID-19 vaccines. A total
1.0 . i 2 RR of 81287 subjects were included in the study, and none of them
0.01 0.1 1 10 100 reported serious abnormal reactions after receiving the COVID-

Figure 6. Funnel plot of the incidence of total adverse reactions after
injection of COVID-19 vaccine. SE: Standard error; RR: Risk ratio.

3.7. Subgroup analysis

3.7.1. Subgroup analysis of different vaccines

According to the types of vaccines, the subgroups were divided
into inactivated vaccines, mRNA vaccines, and adenovirus vector
vaccines. Meta-analysis results showed that the incidence of
adverse reactions after injection of the three COVID-19 vaccines
was higher than that of the placebo group, and the difference
between the mRNA vaccine subgroup and the adenovirus vector
vaccines subgroup was statistically significant (P<0.01), as shown
in Table 2.

3.7.2 Subgroup analysis of different age groups

Subjects were divided into two groups according to age: The
juvenile subgroup (<18 years old) and the adult subgroup (=18
years old). Meta-analysis results showed that the incidence
of adverse reactions after injection of COVID-19 vaccine in
subgroups of different ages was higher than that in the placebo
group, with a statistically significant difference (P<0.01), as shown
in Table 2.

3.8. Publication bias

Funnel plots were drawn from the data extracted from the

19 vaccine. The symptoms usually last for a short time and resolve
spontaneously within 3 to 5 d, similar to other widely used vaccines.
Vaccine-related serious adverse events are rare. Overall, this suggests
that COVID-19 vaccines have a good safety profile.

To better understand the incidence of adverse reactions to COVID-
19 vaccines, subgroup analysis was conducted from two aspects of
vaccine type and age of patients. In terms of safety, the incidence
of adverse events of all three types of vaccines was higher than
that of the placebo group, and the incidence of adverse events of
adenovirus vector vaccines was higher than that of mRNA vaccines
and inactivated vaccines. The 2 included RCTS[19,22] showed
that grade 1 (the least serious) adverse reactions occurred mainly
after the injection of COVID-19 vaccine in minors, and no serious
adverse reactions were observed, and their ability to induce antibody
production was very strong, indicating that the injection of COVID-
19 vaccine in minors is also safe.

Among the 13 studies included in this meta-analysis, 8 were done
in Chinal13-19,24], which to some extent validates the safety of the
Chinese vaccines. A recent Chinese study on a survey of 8742
people’s willingness, hesitancy, and refusal to receive vaccinations
showed that 9.0% of them explicitly refused vaccination, while 834
(35.5%) reported vaccine hesitancy. Further questioning of those 834
people found that 48.8% expressed doubts, 39.4% were refusers,
and 11.8% were delayers[26]. Among the 8742 patients, only 69.7%
believed that the Chinese vaccines were reliable. People’s acceptance

of vaccines and willingness to vaccinate is largely related to their
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uncertainty about the safety of the vaccines and the incidence of
adverse reactions. For these reasons, meta-analyses of adverse
reactions to vaccines are beneficial to strengthen public trust in
vaccines. They can increase the willingness of people to vaccinate
and can facilitate the earlier establishment of herd immunity.

Vaccines are heterogeneous macromolecular substances in the
body that induce immune cells to produce humoral immunity and
cellular immunity. In addition to the normal immune response, there
are often some unfavorable physiological reactions in the body[27].
Adverse reactions to vaccination are divided into general reactions
and abnormal reactions. The general reactions of vaccination are
normal reactions, which can be cured on their own within a few
days without treatment. Local reactions are generally mild and
limited. Systemic reactions can be caused by vaccination, though
some reactions have nothing to do with the vaccine itself[28]. On
the one hand, the causes of adverse reactions may be related to the
health condition of the vaccine recipients[29]. Vaccine recipients have
different allergic histories or combinations with underlying diseases,
and long-term treatment with certain types of drugs leads to immune
suppression or immune deficiency. Therefore, adverse reactions may
occur. In addition, to improve the immunogenicity of antigens, it is
necessary to add adjuvants to the antigens to enhance their ability to
induce an immune response in the human body. Currently, aluminum
adjuvants are the only approved adjuvants(301. Inactivated COVID-
19 vaccines all contain aluminum hydroxide adjuvants. Aluminum
adjuvants may cause local irritation and adverse reactions, but
these adverse reactions are usually temporary and self-healing[31].
Currently, there is no evidence that aluminum salts in vaccines
can cause severe or persistent adverse reactions[32]. If the ambient
temperature of the vaccination site is too hot or cold, this will have
a certain impact on the body of the vaccine recipient, leading to the
occurrence of adverse reactions. Insufficient sleep and vigorous
exercise after vaccination is important reason for adverse reactions
after vaccination[29]. Therefore, to ensure the effectiveness and safety
of vaccination, medical personnel must pay more attention to the
above factors. They must be trained in managing different adverse
reactions to vaccinations. Otherwise, improving patients’ knowledge
about vaccines, standardization of vaccination procedures, and quick
response to adverse reactions are also effective measures.

This study has the following limitations. First, due to the differences
in the types of COVID-19 vaccine candidates, their characteristics,
their immune mechanisms, their immunogenicity, and the study
populations, there is heterogeneity in the combined analysis of the
literature. Second, many of the included studies did not report the
overall incidence of local adverse reactions or systemic adverse
reactions, but the incidence of redness, swelling, heat, and pain or
the incidence of fever and fatigue were individually statistically
analyzed. This resulted in a limited number of studies satisfying
the inclusion criteria, so only 13 were included. Finally, different
researchers used different standards in the recording of adverse

reactions after the COVID-19 vaccination, which may impact the

final study results. Due to these limitations, the final study results
must be interpreted carefully. However, the combined findings can
reflect the actual level of the occurrence of adverse reactions after
the current COVID-19 vaccine candidate vaccination to a certain

extent, giving the study clinical reference value.

5. Conclusions

In conclusion, the key to curbing the COVID-19 pandemic is to
implement the COVID-19 vaccination program worldwide. To
ease the uncertainness and safety of vaccination, adverse reactions
caused by vaccines need to be treated objectively. Inactivated
vaccines, mRNA vaccines, and adenovirus vaccines all can induce
immune responses through similar viral proteins, but different types
of vaccines may cause different vaccine-related adverse reactions.
Adbverse reactions caused by the same type of vaccine are related
to the individual status including underlying diseases and allergic
history of the vaccine recipients, because not only COVID-19
vaccines but other vaccines may also occasionally elicit adverse
reactions[33]. Before during, and after vaccination, attention should
be given to the possibility of adverse reactions, and the inoculation
procedure should follow standardized operation and procedures that
reduce the incidence of adverse reactions and improve the safety
of vaccination[8]. The controllable and treatable characteristics of
adverse reactions to the vaccines will reduce the public’s concerns
about the safety of the vaccine and increase their willingness to
vaccinate. The global COVID-19 situation is still worsening, and
the population is generally susceptible to SARS-CoV-2. Vaccination
is the only way to get out of the pandemic or decrease the loss of
public, we should encourage more citizens to vaccinate to rapidly
establish an immune barrier in the local population, thereby

effectively blocking the resurge of the COVID-19 epidemic.
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